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ENGLISH-ABST: 

PURPOSE: To photograph a fingerprint with simple constitution without being 
affected by a remaining fingerprint by measuring the distance of the insertion 
of a finger along a fingerprint input base by a roller and an encoder and moving 
an image sensor and a lighting device at right angles to the insertion 
direction. 

CONSTITUTION: When the finger is inserted along the input base 11, the 
insertion distance is measured by the roller 13 and encoder 16. The lighting 
device 15 and a light image sensor 18 are moved along the slit of a guide lib to 
pick up an image perpendicular to the insertion direction and image data and the 
output of the encoder 16 are inputted to a composition buffer 19 to generate a 
fingerprint pattern, which is sent to an identification device. In this case, 
accuracy which is about 50mum in both the directions is realized with the 
simple constitution. 
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&*(ote&ADmmt int. a*® 
tfttiEft* rn-ffliftiiiaij , ?oi. 25. no. a. » 

. 701-106) o 

&tt* «±. ri1Mlfta¥40FX 
MJ, JVtfa-^e^^y, 1 8 - 2 , 1 9 8 2) o 
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liosjffi^fc&sfctfcc j: o x j >r x** 

fft * ft & t * C t it X £ tt t> £ v > 9 ffl fl £ # * 

ffftffi. rMII8*6i'B*^J . 131U 
1984) ?s »«ISttlcJ:*»»*a^4fc*K:* 

S?#> 8 8- 3 8 . 1 9 8 8) *< 81 & $ ttT n 5 ^t 



ti<TH^I^^tt<, 2fc5tIi&-r-:?£ 
JL o ffi * a tt * 1ft Z ft fit A 7i SB * K (ft * * 

C £ IC * * c 

*b<os& i o&wu^ m&'*9- >*a**^ 

®ie«^ ^-jb ttajpjflitt »»tttfj#a 
fi-o i »5c©«*a«^$ i fc7c»«^at. i 

fc5MI*^Rc J: 1 KtcS-* &!? 

»*lti*a:fc J: oTfttt* fife G3 



-2i>Tftt*'**- 2 fc7c®«*£#-*- 
X. *M<0»2«D»Bj§fc, ft&/<* - >£A;tt 

f<*%*mwtzm*A*&£. f»««A^rtKtt 
#>r k#r&* K¥a©rt«c»A*nfcft 

ft 0 ft <D*»*fi ft© 1 fcx® 

****** lfcTcfca^a^ i^7c«*#a 

*H<D* 1 OJIWTtt* fttt>** - >*A*J* 

fSK-i -* t-o - ^ ©he** £m©fcKi«j&<ft 
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*->*A»*^.*»*»ji**-fcT*©Ktf*0 
^aiE5A^ rttn & minj . tii. 25. »o. s. PP 

. 701-706) o 

*»«**»fcJ: oTltft**±fc«ft**« J: 
? eft A* tlTt*** IP*^ CO^Ui^JXi, 
©E®©tt®f;:ft;&<# L^T 5. 'ftfcft^c met 

T**<«a-r* C LT^S (fttt'<*- 

s 3 > e.a- ^ fcfs? ■ > % 1 8 -2, 1 9 8 2) o 
[3MH#ftfcLJ:$ if-SSi] 
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MIC ^'JXAOMTIItt*fc»«*« 

.pnflttl=ftft*?*Eft LT3 > h 5 * 
±s-e*£& y XA*ffl^fc»»ft«ftffi* 
«f*f&s rft.*a«gfc£±'B*#j > 131 u 

1.980 RSftt*lcJ:*J&ft*»^*fcaic* 

SJBN 8 8- 3 8 . 1 9 8 8) rt< ffi £ 3 ft T <^ * ^-f 
ft©«£lc UHi^T* -5. IP*>ft&'<*->* 



A 11 1 3 ft * # 7 * ® 9 fc & tt * * t ft t* / <* 
«Hicft^/^ - >*A^3-r^ C i A<qT^-C*»). 

sftttAftSflrtftft-rfi 

*IB<£>$& 1 ©SgBfllix ft!*'** - >^A^3f -c 

t * # isj c «, x e ie $ n x *> 0 ft # m te u & K 
se** »-ft® &tt**ft&??t&tt&ibtt£#gfc 

[SlO 1 S I &5c»*^gt£. 1 

fcTcftft^acfc T»flt$ ft/: 1 &5cl0«££ 
»fcffl#aiwj;oTfcdi$ft*ft<D#ib*£i;:g 



■r-cift^jRwr ft*#Apj<iitt 

KfSi> K^gkOrt«ic»A$ftfcft 
StfI*Oft0f*»;£ffl£ig£*-*;frfl<D 1 &5c® 

1 fc5ca 1 

«fc Tfctfc;* ft*:ft®fc«l*£ lcScft\Tftt*>< 
2 i*7Lli« 

■fc*ttLT»tt**'£D-5*<@ISU ».»ftt& 

«C'Jt * T o - * ft 

tii<*ft*o ftt*'<*-> K J: oTR«-.*ftfcJHW 
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Sic J: 0»fc$nfc 1 &5c®«&&»ttffi#8K: 
*SfctfJ*nfcfc0fc«r*£lca*i>xmS*/<* 
->©2fc7cl«*<£fi&*ft*©X, S£-*X> li 

*Hl*aK: J: oX#A©»©fc©fcI&**<lfttfJ;* 

ns e ffA^nfcj&ttSRB^^ac j^xjagistu 

nfc«©*ft«£i::S-*UT»tt'<* - >© 2fc 
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exam 

BIT* BffifcSJS LX*£9l©xaW*ttgi* 

So 

©-xa«**i-«««*KU acf»2Httsm 
ei©fct*A;ftgif ***gas¥®0x6*o 

5& 2 ElK^-f fgttA^KH 

lclifet*A;ft£lU #-f K«IK o-7lJs X'J 

fiJt^ 7 7 7l8j& < <l^^tl^e 

ft t*Aa&Htt«F©»ttifi#ft#*rafctt-» 

#-f KSUtift F *<*©♦!£ ft .(92BCHS 
x^fc) ntt^J:9lc»ttA*^ll©«*K: 

d - 7 13. ^ 'J * H4fttf JHWx/W ^ 151* > 
fttfcA2J&nicEH:$ tiTi*«. 

o-5 13ttftl*'<*- ^fcAflt^tftF tfft 



ft (*lH2fctf»-2HK:H*7*fl) K»-»T» 
ftX^ So 

H*f/<-f XlSttX 'J y b M±©ftt*'**- > 
0-7 13. X y * h MRtffRWx^-f XlStt^ 

ftF©«£isu a*ftF©*tt»rtttf y^i^i® 
xjstjft^T^f nt>EK*ftxi**o 

o-* 'J x>3 -*i6ttftttAa£llRCF o- 
5 13©T«lcEKS nr* 0 . *ft'<97tl!C 

-*ii©BM**tt^a* fc«jfc*nTi> 

So 

HttttU >X!7-tt»ttAa6ll©X y y KM© 
XTCBBSnxfctu ftF©ftt*'<* 

©RW**¥fTft** C ±*<^att * *K«J*S 



7>f >^ y -i;nr >*imftt*A:*)£n©X 'J 

Eljntfc^ cj fifc y 7 t 19|w8ctfc$tiTU 
SoX> 9-f >-f > - S?* >1MlttBH*U>X 

nic j; r>T^^f<b$n/rmF©me:/<^- 

^ ^} SO m b gff© (>(0i<j8^$n« J: 

sot t ti>« nxv> s c 

mwf^'f xi5t**E©38 i ©&*8©jhe^s: 
©~Hite0)x*>So D-;iji>3-^mup 
©* i ©Bw©»tt*iti#a©-xawTfc*. 

? << y<< / - >1M8«:*IB©# 1 ©3SE© 1 
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* 5o 

»3Bfc:** J: 7 fc* 9 7 r 191*7 W > 

^<?77lJi , C P U 19b * U 1 9c * 

5^>'<97rl9i tt5 -f >-f y - s>* >m.i 

i 5>r >#© i fcTciifcg (x) ^gstatsci 

CPUlJb tt*4BC*t7o-ff - heft 

So 

ffl«>*yj9e tt»F<D»t*'<*->©2lK5c 

So 

SB5B&tf5&6 BttS&l B©f&t*A#SK©ft 
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>*Aa*^*!IJF#»t*A:&6n 
&Cfo-.7lJi:gll4LTy^|Sl (»10Rc;»2 

:Ot»Oo-7l3O0IEItto-^ , Jx>3 

ix*©ft/Mftdi*cT s &*c 

*f*5BC*tJ:.:i:, % F *< d - 5 1 3 leg 

tttLTD-^n^bffaBgx^'-rxiso^fPi (+y 

^(SI) ^»fttS«^ SI5»F *<z y 9 M4± 



tiE (+y) o-igi£^fiff^t^&«« tmnn 

-t^rC P U 19b ^tfjrt*S 0 ' 

#tl7-<>^>-^-tr>1M8li^oTa^©^n. 
1 7>f >£©»**><* ->©l*5n®«x-* g 
(x) HT7^>/<^77Ui icm^»tt$n 

So 

CPU19b U»4B»C^-r«k 9 o - * »J x 
f ^H), 7 * >>< * 7 r 19i Kttlft;* n*: 1 

7 >T 1 &7C@«X-* g (x) *&*fliL 

(*r?7S2) . 1 &5ci§*tx- * g (X) frb 
1 7* >»©2&7cB*--r-*G (g (x) . y) 
£&£U C©2K5c@ax-*G (g (x) . 
y) «r®ft>*yi9c ©mi 5 -< >©«R*i:ttlA 
t4 (Xr7^$J) o 
#T\ y ffi&©7 Kl/****-*? * s9 y * << 



F ©3r5S©«*<I Cft*#Ifr«) ic^-rs*T 

(^f 7^ss) ±«©«b*»»>,s*. 

CPUl9b lift y * O > h 7 y "ft S 

B«y*yi9c © 2 fcTciifcx-* g (g 

(x) . y) *R*tiJL, H*LTl'ttt»»«!B 
1^&73* So 

ftoT. »50i:if i?t:. fit*'**-:"* 
A^t-«i»F3ft<D-7l3CttttLTD-7lJfr 
*#9J-r>W Xl5©^r(Sj (+y#|pj) ^»ftt« 

»f©»«/<*- >©&7>r >© i e^TcOi 

fcx-*g (x).*<70/<777lil CiiKtt 

tt*tw lfit*/<*->©2 fcTcIi&x-^G (g 
(x) . y) *<JtF<Z)jfe«H:^t5f-^^ 

raic&asnBftj' * y i9c ic»tt*n*. 
m 5 0ic^-r 7 * w y - \uz& 

V^T^-Tx^fS)©mtttJ7-r>'fy-^-tr>lM8 
©R*3*»3ffi&aT*>»K Bfty-«U19c lc*st» 
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A* iTjfcHx'W xi5*£o-513®£[p] C-y 
* £ 2 H ffl * 6 * 1 58 13 © 2f JSJ ^ tt * * $ £ . 
ife (-y) ©liie^lSi^-tiA^^S y-Bflfl 
» F WiBWr^W xisk J:- r 

1 7* >#©*&&/<*- >© 1^7cS«x-^ g 
(x) HT50a^7718( IcBfttttt** 
-So fiPt^ »F©*I*'<* - ><D 1 ftTcffifc-r- 
*g (x) tt. »2S8tt^&»lM»©^^^R 

CPUHb li£ 4 Ellw^-r <fc 5 (C, d - 9 'J x 
>3-*ni**<D y £&fI^a<A})$ n* £ 

5 *>#© 1 &tcP&x- * g (x) £SE*fcbL 
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(Xf-.* *S2> * 1 &7cllfc-r-;? g (x)-*t> 
1 7-< >#© 2 fcTcBfc-f-* G (g (x) . y) 

:o2»:7cl.«f-^G (g (x) , 
y) * U lie ©SB 1 7 << icttW 

f S (*x??$3) o. CPUI» lio-^ 

'Ji> s *©&©©!£:£ ft fa^K«fc oT. 

B«y * »; 19e ©y#fS)©«*te7 Kux©Htt 
^*ft'h&7 KUxcD6S«^firt^T2 ^7cli« 
f-H (g (x), y) ^tttttio 

EIT\ yJ£&©7 KL/X*^-T^0>^ y £-< 
> ^ U y > h L (Xf ^SO . *> 0 y*<ft 
F©j*£©**® IcatilT 

CPU] 9b Ii^')>^y*^')>h7^t5 
S«>*yi9c ©2^5cli«x-^G (g 
(x) . y) *R*tt5Lv H^LTt^^«M« 

H±*I2MS5^^1 MS5©;SfSj^#Ifr* *Jg 
»F©fct*/<*- >©jE*tt2ft7cB* 



x-^G (g (x) . y) *<Iftyt'Jlit mfc 
ft. C©fSJfeflTMi, ^©fc^ED-r-:?* 

c t \z x o rmtt©^^«K^(si±-r * 

Rtf&B <- y £(SJ^©£») © 2&7C@&x- 
*G (g (x) v y) ***i-etiR*IfcO. £B 
RtfaB©£*©2fc5c@«f f --*G (g (x) > 
y) *^tKilU5> fct*©H£?««*fi 

T© 2fc7c®ft*&l£1-Sifc£litt < , 
o@fE*fi*<IEto"> (+ y y#(£)^£ 
. o-* »J x^n-^ntfjE^fSj'^x© 

Ttfi^Lfc»^lw 2- *5cB 9fc L 

^Stt^tx y * h 14** LT8t*'<*- >*A 



^X^o 7x 1 D ©K*S*0 ffiKfi, d- 

* tji>a-^ie©*/jNttdj*o i7^>^>- 

*«tr >1M8©Sc*SSI »)*»fltailc#??1-*©-e. 

* So 

0*2©*«w***«**fcBK RtfatsEM* 

»70Rc;»8Si:*tJ:7(:> ::©S&2©fS 
J6fl©»t*A2j£llK:-tt* »t*A**lU- K 
Hi &C/ilb.. #4 K«l2,. 0-7 HRtfUi s 
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1 onfamizmjLTin kiw Rffin . 0-5 

1 3a Etfic* * S hlO^Rtf *ftTV* 

t. ::ft*E-o*fiScoi>Ti*E-o£jfc**| 

£>K o-7l3Rt/l3i tim8ao.T^»c^-r J: 

i30±»ffl C»F#*tt^ttttH*-y£fil«) , 

<< KUi RCflib ttfct*'<* - >*A^t^§m 
F*<o-7l3RCM3i 0^^©±^ffl«rLT^» 



Iw^-T «t 9 lw N 7^>A',77l9l . CPUl9b 

Z032©£Jfcfl©fct*AA£iIOI&flni. X 

m*>* n^om 1 ©xtfcw-ctt* ffiF©ft**® 
o»2 ©£«W?tt. ftFof&tS:iitD-7i3& 

tf!3i 3t Cf IC ?y >f KUi Rtfllb 
With Z t*<Rr«6ttOT, «3t, 

3* 9 B ©»B^cfikSJgttA^«it 

■ Bt*tJ:ic, :®I3 ofS&flofc&A 
AS »t*AA£lU *M KUi KCFllk . 

*M K«1K d-513. I»>§fAV X15. Q — 9 



U x i/a'-J'lfittCFC&rt^ y 7 7 19*<ffi*. * ft 

o-7l3» % - X U v UK RWttl/>Xlk 
>-< - S>"* > + \%Tkff9 4 I >f<A>b 20Oft 
*>*)lc. fttt'^-VfcAAt^fcliFOlfttffi 

> - S>* t* A fl£!l±K:tttt 

ttoss 1 xtf$&2®fStefl<Dfct* 

7 t mi *l <0Xtttt&n&<;:£3B 
HV<77rHi > CPU19b 
K0HA/«<iltc ^lit^io 
coftaoXSftomttAASKolftftl** * 



tt/^->«)l»xliT-^g (x) HT7 
-f >/<»7rl9i KOfcfclASiu £lT^«lOl«i 

HPS. JdlRtf»2.0«IIHf|Ttt> ISFOlttt 
/^->^^g»*IU'J.7 H4*t>LT»* 
ft. nffttl'>XncJ>?:T¥fr4b*-n9'r >4. 
y - >*I8ICJ: oTilSgttJ* *ftT.tt*.B 

ATI*, mm* t - V*>*l\Qb\Z X^xm? 

mi osat**H©*2©fcWfcfcafci*A;fr£ 

KO» 1 ©3Sifefl***tt**fiSHT*So 

HHIcw-r J: 1 *z % C©*SB©#2 ©£8©38 
1 ©*ttW©»i*AAS«fctt. X U t h 14, JR 
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/<»77li, Htttt#<mi* R*3k 3^;KX 
;*j£ll<&ftfc >> C % fig^fctfc'^-^fcA;** 

S 0 

RUStttf* KJOOrtflHIctt^ R®tt#-f KJIO 
ftSc a** *©Rfi3i#*F<D»tt 
2? ft (0*y2>|S]) iIli:Ei$nti^ 0 

$titi^o "OU h 33ttR«tt# -f K30© 

H34>7-<J 34*bR«3l4-C0«»33i li 

^33» #ntt«#* K30ic»«*"nr^*«a» 

R«31ttX* RWtt'#-f K30©l*3firfil (E*y 
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W*>s RS31ttRBJtt#-f -KlOOftfl&EK* n 
Tl>S 3-< ;Hifc32tc<fc o Tfc F ©ft A£[SJ (H 
y ^fi) £E**£rSj + y #1*1) 

3<fc«fr«©D-^.'ji>3-^i6^it- 

ft-*T^ fe.F^Rffitttf'f K30OrtiW<w^A L, 
HFOftHlUota-f* tf.fc3lO.»»*Ctt;L 
TRfi3l.#»*n* RS3U** h 33fc#fr 
»-T*fcfc> d - ^ y x > 3 -^uic J; o TJSF 
©-y;£|ol^©fcIfr**fctii*S C i*<prfllT*. 
So - 

fSk ftfe©»^ti*li£Dm 1 0&bji©3j 1 ~% 3 
xy y UmBfll*^ K30©T.«O...B»*A 

icj&j££ftTt>s 0 



ffli;:#A*ftfc££ic. f&F©fct*ffi;&<*<£>T;5 
^WEf /<-< X 15i 3& 1 5 b iU ^TX'J^ h 
H«r^LTr^Hj3$tl> ftFOfct*'**- 
RS*#l*Rffittl'>Xmcia&Stt&£fts Rffi 

o-* U x>3-/l$0JiF0£!i*Rtf£»j 

(* (x) , y) J:«?lw«|^$nT 
l>So 

s<i* l tv> a ^ ascitic &«$nTi> s 0 



<D-fSJS0JT*> S e d-^ yx>3-^15tt*H 

©$ 2.©£BJl©£ima5^lfc©-£teWT£ s G 
^ww^-^-tr >mii**aa>n 2 1 

li*SB<D3& 2 ©^B^O^fiJc^ao-H^Wt 1 * So 
R!&#*M K30tt.*»O*2O5eW©*r<K*a 
CD-flffiPjT* So 
X> v 7 7 im*I8©ai 1 <Z>&W®& 1 

yvrni v cpuisk ®#> * y m *<i 
ir^So 

So 

««* S C£tc£^Tmt*©K ±*S 

ci*<T*So bpSn m 5 ea&c;? 6 isjc^-r «>: 

?!::> jfiF^ttttJtTttK (- y £6^©#») 
RtftSB (+ y *fi^©f*I&) ©2fc7cl«x- 
*G (g (x) > y) fc^ti^ttR*!*^ £B 
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Rtf«B©&*©2fc5c@«-r-*G Cg (x) . 
y) *£*-r*C £fc *D»t*©JR£«K*fi± ■ 

i mm) z$it>to 

TO 2 fc5c©&£&fifc-*-*#gtttf < x 0-513 

c©*b©s 2 ©&e©s i o mi Hie *nwr/' 

SCitf < PA Rflfc X'J y H4*^LT 
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jR0»K*«*<t**-exa-r* c ^t*4 9 

>£jEfc£ Art** C £ #T * So 
»1 1 0tt*ra©#2©&BJIc#*fct*A;>jg 

mi 2 01*331 lH®ffttA££iia£{*tttt* 

»1 10St;»12Bi:^f«t9i:, C©*B 
OX2 2 ©X*W®*tt AflSIIIctt* 

S?t>tll, ? y r 19. Rffitttf^ K40. 

nilttftttIK 3o42Rtf43, a-f JH*fc4 43fcCF 

cap 454*414. &nr^«» 

©31 1 ©X*0)©R®iK#<< K3(k RfiSK =» * 
/M*fc32x h 33RCf 7- U 34-<DfC4> 5 is* * 



R«#*M K40l**H©*2©»W©#-f K* 
RUtt** K4fl©rt«Ctt'nXtt»W41*<EII 

stir*** conw«aittiiort«Ktto'-^ 

flTV** 3 D42RCM3**hLTR«tt#-< h*40© 
J*jffl**©«;frl9) (B^yJfl) fcttoT£»°J 
Wtt J: 9 K*lfiR<*nT*>>K REi*g8t*4IliXx 
3-f /Mifc44**hLTR!aitt*M K40©8SK« 
tt£nT**\ 3*>Mifc44K:J:oTfiF©»A 
#61 (E^-y^risj) <b K^^risj (H^+y^JSi) 

ftoT. JBF#RHtt#-f HtOAflCffA3ft 
T*<0 -f iUtf to44«>W»*ca LTRW 



J; oTmF©l*tfr*Rtf&I&;5fSl*fctb** C i 

7 7 7 I Si . CPUItk RCf B«y * U 19t 

C©*H©»2 ORWOX 2 ©X*PJ©te!*A 
ftttKOH'ftl*. *H©X1 ©««®X1 ©X* 
«|O8IOM40IT*«. 

©rt&*<mF©*£Kiii*-a-rs*:a, iF*< 
on^csj (■»z3ErA) c<*ti* c ±tt < j*a 

tfttl*. X.-l BXaifc'»)©R*W0*K4i* n 
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X4 Y*Wtt+ if 4 K*R©rt«ClPA*nfc|l 
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